Energy balance and expenditure while consuming guar gum at various fat intakes and ambient temperatures.
We devised a new model to evaluate whether dietary composition affects whole-body energy metabolism in rats. Dietary guar gum, but not corn starch, elevates both fecal energy excretion and energy expenditure. Neither ambient temperature (21 vs 28 degrees C) nor fat content of the basal diet (15% vs 33% metabolizable energy) has a marked effect on guar gum's thermogenic stimulus. Starch and guar gum each contribute 17.5 kJ/g to gross energy intake. This energy is fully available from the starch but guar gum contributes only 9-13 kJ/g to digestible energy intake on the low-fat diet (15% of energy), only 6 kJ/g to digestible energy on the higher-fat diet (33% of energy) (because of a fat-gum interaction), decreases urinary energy loss by 1.4-2.7 kJ/g gum, and elevates energy expenditure by 11.6-14.8 kJ/g. The thermogenic effect of the guar gum is highly reproducible. Several potential mechanisms to explain such elevated energy expenditure are considered. The model used to quantify the thermogenic stimulus is highly sensitive and could be applied to the trial of potentially thermogenic drugs as well as dietary ingredients.